Abstract Mixed connective tissue disease
Introduction
Mixed connective tissue disease (MCTD) is an overlap syndrome characterised by a combination of connecting tissue diseases, including systemic sclerosis, systemic lupus erythematosus, polymyositis, Sjögren's syndrome and arthritis associated with antibodies to RNA-sensitive extractable nuclear antigen [1] . Clinical features include Raynaud's phenomenon, sclerodactyly, arthritis, inflammatory muscle disease and interstitial lung disease [2] . The typical onset occurs in people over a period of between 15 and 25 years. The anti-U1-ribonucleoprotein (anti-U1-RNP) antibodies are the hallmark of the disease. Other antibodies that can be present include anti-Ro/SS-A, anti-Sm and antidouble stranded DNA antibodies. The diagnosis requires clinical features and serological criteria. We report a case of MCTD with predominant features of systemic sclerosis and Sjögren's syndrome presenting with scleroderma renal crisis (SRC), positive antibodies for MCTD, Sjögren's syndrome and myositis but negative anti-nuclear antibody (ANA), anti-Scl 70 and anti-centromere antibodies.
Case report
A 44-year-old male presented with a history of blood pressure of 200/100 mmHg 3 days before admission at a local hospital in his native city. Subsequent to that, he developed shortness of breath and vomiting and was transferred to Aga Khan University Hospital, Karachi, Pakistan.
His past history dates back to 2 years, when he had Raynaud's phenomenon, small joints pain, non-healing ulcers at the elbows and thighs, thickening of the skin on his hands and mouth, and dryness of eyes. His previous work-up done 2 months back in another hospital showed positive rheumatoid factor (RA factor) and a negative (ANA). His serum creatinine was 158.4 mol/l (1.8 mg/dl). However, he had normal kidney function in April 2011, with a creatinine level of 88.4 lmol/l (1 mg/dl) He was started on prednisolone 40 mg once a day, atenolol 50 mg once a day and hydroxychloroquine 200 mg once a day, which he was taking till this admission.
On presentation to the emergency room, his pulse was 114/min and blood pressure was 170/110. There was skin tightening on his hands, forearms and around the mouth. His jugular venous pressure was raised. There were grade three hypertensive changes on fundoscopy. There were mild oedema and ulcers on his elbows and thighs. Chest examination revealed bilateral fine rales in the lower zone. Cardiovascular examination revealed normal heart sounds but no murmur.
The relevant laboratory investigations on admission were as follows: haemoglobin 9.2 g/dl, white blood count (WBC) 19.9/mm 3 , neutrophil 80 %, lymphocyte 10 %, eosinophil 35, monocyte 4 %, reticulocyte 3 %, platelets 243 9 10 3 /mm 3 , blood urea nitrogen 35.69 mmol/l (100 mg/dl), creatinine 813.22 mmol/l (9.2 mg/dl), spot urine protein/creatinine ratio 0.8 and creatine phosphokinase 40 IU/l. Peripheral smear revealed anisocytosis, poikilocytosis and fragmented red blood cell. Biochemical analysis showed total bilirubin 1.5 mg/dl, conjugated bilirubin 0.3 mg/dl, unconjugated bilirubin 1.2 mg/dl, alanine transaminase 39 IU/l and alkaline phosphatase 110 IU/l. His serum lactate dehydrogenase was 210 U/l and serum haptoglobin was 38 mg/dl. His autoimmune work-up showed positive anti-RNP, anti-topoisomerase I antibody and positive anti-Sjögren's syndrome A antibody. However, ANA, anti-double stranded DNA, anti-Scl 70 and anti-centromere antibodies were all negative. Schirmer's test was suggestive of Sjögren's syndrome. Chest X ray revealed features of pulmonary oedema. Echocardiography showed an ejection fraction of 35 %, with mild pulmonary artery hypertension.
In view of increased WBC, he was started on intravenous piperacillin-tazobactam 2.25 g every 8 h. He was given intravenous furosemide infusion at 20 mg per hour and captopril 50 mg three times a day because of fluid overload and hypertension. He was started on dialysis on the 3rd day of admission because of persisting pulmonary oedema, deteriorating kidney function and hyperkalaemia. Due to a combination of autoimmune diseases and deteriorating kidney function, his kidney biopsy was done on day 4 of admission. Biopsy showed sclerosis in 2/11 glomeruli and capillary collapse from mild to severe degree in all other glomeruli. Intimal thickness was noted in the wall of blood vessels. The constellation of these findings were suggestive of vasculopathy. Immunofluorescence microscopy revealed no deposition of IgG, IgA, IgM, C3 and C1q (Fig. 1) .
The presence of Raynaud's phenomena, thickened skin, dry eyes and mouth, positive Schirmer's test, and positive anti-SSa/Ro, anti-PM Scl and anti-RNA antibodies pointed to the diagnosis of MCTD. The renal biopsy was consistent with SRC. There was significant loss of kidney function over a short span of time. The patient stayed in hospital for 7 days and, despite good blood pressure control, there was no recovery in renal function. He was discharged on captopril 50 mg three times a day and was advised to continue dialysis three times a week. The patient was regularly followed in the outpatient clinic. Three months following the initiation of dialysis, there was still no evidence of recovery of renal function and the patient remained on regular haemodialysis treatment and captopril (Table 1) . 
Discussion
MCTD was defined by Sharp et al. [3] as a combination of at least two of the following three connective tissue diseases: systemic lupus erythematosus, systemic sclerosis and polymyositis. However, there are case reports of five possible combinations of MCTD. Renal involvement in MCTD is not common and renal vascular involvement in MCTD with features of SRC has only rarely been reported [2, [4] [5] [6] . Farhey and Hess [7] , however, reported that renal involvement can vary between 10 and 50 % in various studies. Besides SRC, renal involvement can be in the form of proliferative glomerulonephritis, membranous glomerulonephritis, amyloidosis or interstitial nephritis.
SRC typically presents with accelerated phase hypertension and progressive renal impairment. Other features may include hypertensive retinopathy, encephalopathy and microangiopathic haemolytic anaemia. Urinalysis reveals non-nephrotic range proteinuria and haematuria [8] .
Our patient would have also fulfilled Vancheeswaran et al.'s criteria [9] for SRC (accelerated hypertension, abnormal renal function and fall in creatinine clearance). History of Raynaud's phenomenon, thickened skin, dry eyes and mouth, positive Schirmer's test, positive anti-RNA, anti-PM Scl and anti-SSA/Ro antibodies point to the diagnosis of MCTD. Our case was unique because our patient had a negative ANA but a positive anti-U1-RNA antibody.
Renal biopsy, although necessary for diagnosis, is not routinely required in SRC; rather, biopsy is done when doubt exists about the underlying disease or to exclude another concurrent pathological process [10] . Histological manifestation of SRC varied according to the course of disease. Early vascular changes can manifest as intimal accumulation of myxoid material, thrombosis and/or fibrinoid necrosis. Fibrointimal sclerosis with adventitial fibrosis develops later in the course of SRC, causing onion skin-like lesions [10] . Glomerular endothelial cell swelling and thrombosis are the earliest findings, but are very rare [11] . Chronic glomerular changes varied from doublecontour and tram-tracking to ischaemic glomerular collapse [10, 12] . Chronic changes of SRC on biopsy are, sometimes, difficult to differentiate from changes of scleroderma or systemic sclerosis without SRC; however, the latter group of patients does not develop renal disease requiring dialysis over a mean follow-up of 10 years, as reported by Steen et al. [13] . Chronic kidney disease other than SRC, therefore, seems to have a benign prognosis. In our case, a rapid surge in blood pressure, fall in glomerular filtration rate (GFR), grade 3 hypertensive changes, pulmonary oedema and fragmented red blood smear on blood smear and onion skin-like vasculopathic changes with ischaemic wrinkling of glomeruli and need for dialysis points to the diagnosis of SRC rather than chronic kidney disease due to MCTD. SRC can be provoked by high blood pressure, anaemia, high-dose steroids medications and cardiac events [14] . Steroids have been consistently found in the literature to precipitate SRC [15] [16] [17] . The precipitation of SRC by steroids can potentially result in the loss of GFR in return. Typically, untreated SRC often leads to end-stage renal disease over a period of 1-2 months. The mainstay of treatment is effective blood pressure control with angiotensin-converting enzyme inhibitor (ACEi). Although ACEi have revolutionised the management of SRC, still, quite a significant number of patients end up in long-term dialysis. Penn et al. [17] showed that around 33 % people were still on dialysis at 5 years. Similarly, Steen and Medsger [18] reported permanent dialysis in 19 % of SRC. However, the recovery of renal function can occur following SRC, even after 18 months of crisis [8] . Therefore, the decision regarding renal transplantation should not be made during or immediately following an episode of SRC. In our case, the patient remained on maintenance dialysis and captopril, with no recovery of kidney function 3 months after initial presentation.
There are very few case reports of MCTD with SRC. Table 2 summarises all the studies which reported the presence of SRC in MCTD. Strongwater et al. [6] reported a patient with undifferentiated connective tissue disease with renal failure who responded to enalapril. Andersen and Vasko [19] reported two cases of MCTD having pulmonary and renal insufficiency complicated by SRC which responded to enalapril. They both had features of Raynaud's phenomenon, digital ulcers, and muscle weakness and pulmonary artery hypertension. The second case also had severe polyarthritis and right-sided heart failure. However, despite initial good response in the second case, the patient died of circulatory collapse and, at autopsy, renal biopsy revealed features of SRC. Celikbilek et al. [20] reported a case of MCTD following abortion complicated by SRC and pulmonary involvement which responded to enalapril, steroids and immunosuppression medications. Satoh et al. reported a female with MCTD with features of Raynaud's phenomenon, sclerodactyly. She was started on low-dose steroids and, 10 months later, presented with increased blood pressure and renal dysfunction. Renal biopsy was consistent with features of SRC. She responded to ACEi and prostaglandins [21] . Similarly, Greenberg and Amato et al. reported a case of SRC in MCTD in a female patient with inflammatory myopathy who was started on high-dose steroids which precipitated SRC, leading to chronic kidney disease stage V. Two months following the SRC episode, she was still dialysis-dependent [22] . From the studies we gathered, there were a total of 11 MCTD patients with SRC, of which 3 became dialysis-dependent [4, 13] . The remaining patients appeared to have responded to ACEi.
Our patient probably did not recover because of late diagnosis, existing chronic kidney disease and failure to start ACEi before admission to our hospital. Steroids aggravate SRC, as evident by various studies [15] [16] [17] . Therefore, steroids use, mild chronic hypertension, nonimmunologic mechanism of glomerulonephritis or vasculitis might have resulted in further loss of residual renal functions in our case. Like our case, in Greenberg and Amato's patient [22] , SRC occurred following steroids use for myositis, resulting in dialysis-dependent chronic kidney disease. Therefore, patients with MCTD having scleroderma should be vigilantly screened for SRC by the regular monitoring of blood pressure and renal functions. Patients who need steroids should be cautiously watched.
In summary, we would like to add to the growing pool of evidence suggesting that SRC does occur in patients with MCTD. Pre-existing chronic kidney disease and previous exposure to high-dose steroids may have affected our patient's renal recovery. This case confirms that SRC can lead to end-stage renal disease, even with adequate control of blood pressure with ACEi. 
